The copper Schiff base complex {tris[4-(2-thienyl)-3-aza-~N-3-butenyl]amine-~N} copper
The structure determination of the title compound (I) was undertaken to establish the overall molecular conformation in the solid state and compare it with previous structure determinations. The cation lies in a general position and disordered tetrafluoroborate anions reside on twofold axes.
The copper(I) geometry is distorted trigonal pyramidal with coordination to the Cu atom from the apical tertiary amine N(4) atom and the three azomethine N(1), N(2) and N(3) atoms of the tripodal Schiff base ligand. There is no coordination from the S(1), S(2) and S(3) atoms of the three thiophene moieties. The principal bond lengths include Cu--Napicai 2.300(5), Cu--Nequatorial 1.977 (4), 1.992 (4) and 2.012 (5) .~ and three Cu-..S separations of 3.246 (2), 3.300(2) and 3.263 (2) ,£.. The approximate threefold symmetry can be evidenced by the Napical--Csp 3 --asp 3 --Nequatorial torsion angles, -55.8 (4), -58.8 (4) and -54.7 (4) °, and also by the interplanar angles between the plane through the three equatorial N(1), N(2) and N(3) atoms and the thiophene planes, 64.3 (3), 61.7 (3) and 60.7 (3) °. A comparison of the copper dimensions of this complex with those of two related [Cu(S3tren) ] ÷ structures is given in Table 3 . The molecular geometry of the cation is similar in all three Cu I derivatives. In all three structures, the CumNapical distances are significantly different, but the counterion does not interact with the Cu or apical N atoms in any of the examples.
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Experimental
Crystal data [Cu(C21 H24 N4 S3) Data collection: CAD-4 Software (Enraf-Nonius, 1989 (Johnson, 1976) . Software used to prepare material for publication: NRCVAX TABLES.
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Comment
We are currently studying the molecular structures and hydrogen-bonding patterns in the crystal lattices of ferrocene-alcohol derivatives. The diol, ferrocene-l,l'-diylbis(diphenylmethanol), [Fe{(CsH4)C(Ph)EOH}2] (III~ (Ferguson, Gallagher, Glidewell & Zakaria, 1993a) , crystallizes with the asymmetric unit comprising two independent half molecules lying on crystallographic twofold axes; these molecules form dimeric aggregates held together by a hydrogen-bonded motif with graph set R:~ (8) (Etter, MacDonald & Bemstein, 1990) , in which the hydroxyl H atoms are all disordered equally over two sites.
The monoalcohols 1,1'-bis(ferrocenyl)-2,2'-dimethylpropan-l-ol, [(CsHs)Fe(CsH4)]EC(CMea)OH (Sharma, Cervantes-Lee & Pannell, 1992) , and ferrocenyl(diphenyl)methanol, [(CsHs)Fe(CsH4)]CPhEOH (IV) (Ferguson, Gallagher, Glidewell & Zakaria, 1993) , crystallize as hydrogen-bonded dimeric aggregates with a hydrogenbonded motif characterized by the graph set R~(4). However, in racemic 1-ferrocenyl-l-phenylethanol, [(CsHs)-Fe(CsH4)]CPhMeOH (V), where the steric demands about the central C atom are considerably less, there is no O--H...O hydrogen bonding in the crystal structure (Ferguson, Gallagher, Glidewell & Zakaria, 1993) .
The extent and nature of the hydrogen bonding in ferrocenyl monoalcohols of the type [(CsHs)Fe(CsH4)]-CR'R"OH is clearly not a function solely of the steric demands about the central C atom, as appears to be the case in, for example, the series (Ph)x(PhCH2)a-xCOH (Ferguson, Gallagher, Glidewell, Low & Scrimgeour, 1992; Ferguson, Gallagher, Glidewell & Zakaria, 1994) . Hence, in order to assess further the effects on the hydrogenbonding patterns in the crystal structures of ferrocenediols by the changes in substituents at the central C atom, we have determined the structures of 1, l'-diphenyl-1,1 '-( 1,1 '-ferrocenediyl)diethanol, [Fe{ (C5 H4)C (Ph)-MeOH}2] (I), and 1,1'-(1,1'-ferrocenediyl)diethanol, [Fe{(CsH4)C(H)MeOH}2] (II).
[Fe{(CsHa)C(Ph)MeOH}2] (I) crystallizes in the centrosymmetric space group C2/c with two independent half molecules in the asymmetric unit; both Fe atoms lie on a crystallographic twofold axis. The molecules are hydrogen bonded to form a dimeric structural motif with graph set R~(8) (Fig. 1) . The O atoms form a flattened trapezium with hydrogen-bonded O-..O distances 2.784 (2)(x2), 2.877 (3) and 2.795 (4) A,. Difference maps showed that within the dimeric aggregate, the hydroxyl H atoms are each disordered equally over two sites, while directed towards the two neighbouring hydroxyl O atoms, as shown
